A molecular dynamics study of chirality transfer from chiral surfaces to nearby solvent.
The presence of a chiral surface can alter the characteristics of nearby solvent molecules such that, on average, these molecules become chiral. The extent of this induced chirality and its dependence on the surface and solvent characteristics are explored in this article. Three surfaces employed in chiral chromatography are examined: The Whelk-O1 interface, a phenylglycine-derived chiral stationary phase (CSP), and a leucine-derived CSP. All three interfaces are "brush type" in that the chiral molecules are attached to the underlying substrate via an achiral tether. The solvents consist of ethanol, a binary n-hexane/ethanol solvent, 2-propanol, and a binary n-hexane/2-propanol solvent. Molecular dynamics simulations of the solvated chiral interfaces form the basis of the analysis. The chirality induced in the solvent is assessed based on a chirality index originally proposed by Osipov et al. [Mol. Phys. 84, 1193 (1995)]. Solvent chirality will depend on the solvent position relative to the surface. For this reason, a position-dependent chirality index is analyzed in detail.